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REFERENCE 


DESCRIPTION  OF 
AMMUNITION 


DWG  NO  (METAL  PARTS) 
DWG  NO  (SHELL  LDG) 
QUANTITY  IN  LOT 
QUANTITY  FRAGMENTED 
METHOD  OF  FUNCTIONING 

FRAGMENTATION 

PROCEDURE 


FRAGMENTATION 
RECOVERY  AND 
CLASSIFICATION 


PICATINNY  ARSENAL 
FRAGMENTATION  TEST 


Date;  17  May  1954 
Test  Record  No.  285 
Sheet;  1 of  3 

Project  No.  TA1-1546D,  00  471.38l/l2(c) , 

ORDBB  471«lL/950-130 

Shell,  HE,  105  mm,  TI78  (Series),  Metal  Parts 
Assembly 

T178E1  - Class  30  Cast  Iron  (QQ-l-652) 

T178E2  - Class  50  Cast  Iron  (QQ-I-652) 

T178E3  - Class  A Malleable  Iron  (QQ- 1-666) 

T178E4  - Cast  Hteel  (MIL-S-20556) 

(Loaded  with  70/3O  Baratol,  Cast  TNT  or  Comp  B) 

P-82283,  rev  6/28/52 

None 

2 in  each  lot 
24 

Fuze,  M54,  Mod,  (modified  for  static  firing) 

Dvg  PX-97-287 

Shell  fragmented  at  ambient  temperature. 

Shell  assembly  equipped  with  electric  ignition, 
placed  in  a pine  box,  with  thick  wall.  The 
overall  dimensions  of  the  box  were  10"  x 10"  x 20 
The  box  was  placed  on  end  over  6'  of  sawdust  in 
a 14*  - 9"  deep  fragmentation  tub,  15*  - 5"  in 
diameter  at  top  and  tapering  to  13"  diameter  at 
bottom.  Box  covered  with  5 feet  of  sawdust. 

Fragments  were  recovered  from  tub  by  sifting 
the  sawdust  on  a mechanically- operated  screen 
of  No.  4 mesh  (.170"  opening,  .08"  wire  diameter) 
using  a magnetic  separator. 

The  fragments  were  classified  Dy  weighing  and 
grouping  according  to  the  following  weight  zones; 
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Group  0 - 0 to  ^ grain 

1 - 5 to  2 grains 

2 - 2 to  5 grains 

3 - 5 to  10  grains 

4 - 10  to  25  grains 

5 - 25  to  50  grains 

6 - 50  to  75  grains 

7 - 75  to  150  grains 

8 - 150  to  750  grains 

9 - 750  to  2,500  grains 
10  - Over  2,500  grains 


MISCELLANEOUS  DATA 


The  105  mm,  TI78  (Series)  Shell  which  were  fragmented  during  the 
course  of  this  test,  were  manufactured  by  the  Lehigh  Foundries  of  Easton, 

Fa.  The  subject  shell  were  of  two-piece  silver- soldered  base  plug  con- 
struction, as  shown  on  Drawing  P-82283,  rev  6/28/52.  The  105  mm,  TI78EI 

Shell  were  cast  from  Class  30,  cast  iron  (QQ- 1-652)  The  105  mm,  T178E2 

Shell  were  cast  from  Class  50,  cast  iron  (QQ-I-652).  The  105  nnn,  TI78E3 

Shell  were  cast  from  Class  A Malleable  Iron  (QQ- 1-666) . Die  105  mm,  T178e4 
Shell  were  cast  from  Oast  Steel  (MIL-S-2055& 

DISCUSSIONS 

In  analyzing  the  data,  the  following  curves  were  employed: 

Percent  Average  Cumulative  Weight  versus  Grct*p  Number,  for  each 
pair  of  shell  from  each  type  of  metal  parts  and  each  type  of  loading. 

Twelve  curves  are  Inclosed,  each  of  which  gives  a representation  of  the 
data  -shown  on  each  of  the  inclosed  Fragmentation  Test  Data  Sheets.  The 
"Percent  Average  Cumulative  Weight"  is  based  on  the  average  weight  of  f ag- 
ments  (vs  group  no^  of  each  pair  of  projectiles  on  the  inclosed  twelve  data 
sheets . 

By  definition,  the  average  cumulative  weight  of  fragments  equals  the 
average  weight  of  fragments  in  a group,  plus  the  average  weight  of  fragments 
of  all  preceding  groups.  The  percent  average  cumulative  weight  of  fragments 
is  defined  as  the  ratio  of  the  average  cumulative  weight  to  the  average 
weight  of  the  empty  shell. 

According  to  information  furnished  in  the  1st  Ind,  3/2/5^ , Watertown 
Arsenal  to  PA,  0HDBE-L  471.2/1824,  0KDBB  471.14/10-122,  subject:  "Frag- 
mentation Characteristics  of  Shell  and  Test  Cylinders  of  Cast  and  Forged 
Steel3  (Project  TA1-1546d)",  shell  fragments  in  the  weight  range  of  10  - 50 
grains  constitute  the  most  efficient  casualty-producing  size  of  fragment. 
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Using  tl  is  Criterion  for  evaluating  the  relative  efficiency  of 
the  various  Shell  Material  - Explosive  Filler  combinations,  the  following 
table  lists  the  combinations  in  descending  order  of  lethality 2 


Total  wt  of  frags 

10  to  50  grs  (avg)  X 100 

Explosive  Weight  of  Empty  Shell 

No  . Filler Shell  Metal  parts  Material Metal  Parts  lavg) 


1 

Baratol 

Class  50  Cast  Iren 

45.0$ 

2 

Baratol 

Class  30  Cast  Iron 

39.0$ 

3 

TNT 

Class  50  Cast  Iron 

34.0$ 

4 

TNT 

Class  30  Cast  Iron 

27.5$ 

5 

Comp  B 

Class  50  Cast  Iron 

27.0$ 

6 

Comp  3 

Class  A Malleable  Iron 

27.0$ 

7 

Comp  B 

Cast  Steel 

27.0$ 

8 

TNT 

Class  A Malleable  Iron 

26.0$ 

9 

Comp  B 

Class  30  Cast  Iron 

23.0$ 

10 

TNT 

Cast  Steel 

17. 0$ 

11 

Baratol 

Class  A Malleable  Iron 

17.0$ 

12 

Baratol 

Cast  Steel 

11.0$ 

A Bar  Graph  (Curve  No„  13)  shows,  in  descending  order,  the  average 
total  number  of  fragments  occurring  above  10  grains  for  each  combination  of 
shell  metal  parts  - Explosive  Filler  fragmented. 

The  conclusion  that  Class  50  Cast  Iron  with  Baratol  filler  is  the 
most  desirable  is  based  entirely  on  the  criterion  established  by  Watertown 
Arsenal  as  given  in  correspondence  referred  to  previously. 


However,  if  the  assumptions  relative  to  the  nature  of  terrain, 
effect  of  fragment  velocities,  and  wound  ballistics  contained  in  various 
Ballistic  Research  Laboratories  Reports,  by  T.  Sterne,  et  al,  are  followed, 
the  conclusions  probably  would  be  changed  and  the  shell  and  explosive 
combinations  giving  fine  degrees  of  fragmentation  might  be  moved  up  into 
higher  categories  of  preference.  This  involves  decisions  to  be  made  only 
after  consideration  by  higher  echelons,  such  as  Service  Boards,  0R0,  and 
WSEG,  and  probably  would  require  acquiring  information  on  fragmentation 
velocity  and  distribution  patterns  which  is  presently  not  available. 


G.  FLARTEY 


JOH/'D, 
y^Sol,  Ord  Corps 
Director,  R & D 


Div 


ft 
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CATINNY  ARSENAL  FRAGMENTATION  TEST 


Projectile:  lC5mm,  HE,  T17EEL,  Cast  from  Class  30  Test  Record  No*  6155 
Cast  Iron  (QQ-1-652)  ' 

Explosive  Filler:  TNT  Cast  Sheet  __I_  of  _12e 


Type  Fuze:  K54  PD  Modified  for  static  firing 

_ Dwg.  PX-97-287 
Size  of  Box:  ioff  x 10n  x 20",  i/2"  Pine 


30  Sept  52 


Recovery  Medium:  Sawdust  No.  4 Mesh  Screen  a Magnetic  Separator 


PROJECTILE  NO. 


Requested  by  Mr.  P.  Sadlon 


Wt.  Empty  Lbs. 


Wt.  Loaded  Lbs. 


No.  0 Gioup  Net 


o to  Vi  Grs.  Counted  Wt.  Lb 


No.  1 Group 
Vt  to  9,  Grs. 


No.  2 Group 
2 to  6 Grp. 


No.  3 Group 
5 to  10  Grs. 


No.  4 Group 
10  to  25  Grs. 


No.  6 Group 
26  to  60  Grs. 


No.  6 Group 
60  to  76  Grs. 


No.  7 Group 
76  to  160  Grs. 


No.  8 Group 
160  to  760  Grs. 


No.  9 Group 
750  to  2600  Grs. 


No.  10  Group 
2600  and  Larger 


Total  No. 


Total  Wt.  Lbs. 


% of  Fragments  Recovered 


Photo  No. 


AftUY-r.  A.  DOVER,  N.  J. 


n 


i:  (')  , FID  F ft  T ' L 

CONFIDENTIAL  XATINNY  ARSENAL  FRAGMl..  NATION  TEST 

Projectile:  105mm,  HE,  T178E2  Cast  from  Glass  50  Test  Record  No:  5155 

_ i • -...Cast  Iron  (0,0,-1-652)  ,0 

Explosive  Filler:  TNT  Cast  Sleet £L  of  ±£_ 

Type  Fuze:M54  PD  Modified  for  static  firing  bate- 

Size  of  Box:  l6*  3Fi(^~i82o" , 1/2”  Pine 

Recovery  Medium:  Sawdust  No.  4 Mesh  Screen  & Magnetic  Separator 


PROJECTILE  NO. 


Requested  by  Mr . P.  Sadlon 

3 

4 

Wt.  Empty  Lbs. 

17.51 

17.55 

Wt.  Loaded  Lbs. 

20.60 

20 . 68 

i 

No.  0 Group  Not 
o to  m Grs.  Count e 

Through  a 

L0  Mesh  Scree 

n (U.  S.  Std  : 

ieve  Series) 

c[Wt.  Lbs. 

1.55 

1.97 

No.  1 Group 
to  2 Grs. 

No. 

13104 

11351 

Wt.  Lbs. 

1.89 

1.62 

Number  and  Weight  of  Recovered  Fragments 

No.  2 Group 
2 to  6 Gra. 

No. 

5340 

6413 

Wt.  Lbs. 

2 . 61 

2.60 

No.  3 Group 
6 to  10  Grs. 

No. 

2541 

3219 

Wt.  Lbs. 

2.65 

3.02 

No.  4 Group 
10  to  26  Grs. 

No. 

1790 

1802 

Wt.  Lbs. 

3.8< 

3.92 

No.  6 Group 
26  to  60  Grs. 

No. 

118 

465 

Wt.  Lbs. 

2.01 

2.25 

No.  6 Group 
60  to  76  Grs. 

No. 

105 

90 

Wt.  Lbs. 

.91 

, .77 

No.  7 Group 
76  to  160  Grs. 

No. 

72 

44 

Wt.  Lbs. 

1.02 

. 6C 

No.  8 Group 
160  to  760  Grs. 

No. 

22 

9 

Wt  Lbs. 

.75 

.24 

No.  9 Group 
760  to  2600  Grs. 

No. 

Wt.  Lbs. 

No.  10  Group 

No. 

2500  and  Larger 

Wt.  Lbs. 

' 

Total  No. 

23392 

23393 

Total  Wt.  Lbs. 

17.1, 

16,95 

% of  Fragments  Recovered 

9 7. .8 

96.8 

Photo  No. 

‘Ml  4 87 

None 

CONFID 

ENTIAL 

C O I 

FI  DENI 

I A L 

ARMVP.  A.  DOVER,  H.  J. 
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iCATINNY  ARSENAL  FRAGMENTATION  TEST 


Projectile:  105mm  HE,  T178E3,  Cast  from  Class  A Test  Record  No:  6155 

_ , . Malleable  (QQ-1-666}  w 0 

Explosive  Filler:  <pNT  cast  Sheet 2_  of  _A£ 

Type  Fuze:M54  PD -Modified  for  static  firing  Date: 

Size  of  BoxF^O"^"?^"2!7  20"  , l/2"  Pine 

Recovery  Medium:  Sawdust  No,  4 Mesh  Screen  & Magnetic  Separator 


PROJECTILE  NO. 


Requested  by  Mr . P, 

Sadlon 

5 

6 

! 

Wt.  Empty  Lbs. 

17.76 

17.06 

Wt.  Loaded  Lbs. 

20.44 

No.  0 Group  Not 
o to  % Grs.  Counted 

Through  a 

L0  Mesh  Scret 

n (U.  S.  Std  ; 

ieve  Series) 

Wt.  Lba. 

.26 

.15 

Number  and  Weight  of  Recovered  Fragments 

No.  1 Group 
H to  2 Grs. 

No. 

1914 

2361 

Wt.  Lba. 

.26 

.33 

No.  2 Group 
2 to  6 Grs. 

No. 

Rfift 

1150 

Wt.  Lbs. 

-SR 

.55 

No.  3 Group 
6 to  1C  Gra. 

No. 

750 

641 

Wt.  Lbs. 

.69 

.67 

No.  4 Group 
10  to  26  Grs. 

No. 

775? 

719 

Wt.  Lbs. 

1.70 

1.67 

No.  6 Group 
26  to  60  Grs. 

No. 

5R9 

5 5?6 

Wt.  Lbs. 

9.PF 

9.5ft 

No.  6 Group 
60  to  76  Grs. 

No. 

261 

94ft 

Wt.  Lbs. 

9-2D 

9.1ft 

No.  7 Group 
76  to  160  Grs. 

No. 

9R5 

9ftl 

Wt.  Lbs. 

4.29 

4.14 

No.  8 Group 
160  to  760  Grs. 

No. 

147 

130 

Wt.  Lbs. 

4.86 

4.56 

No.  9 Group 
760  to  26C0  GrB. 

No. 

1 

Wt.  Lba. 

.12 

No.  10  Group 
2600  and  Larger 

No. 

Wt.  Lbs. 

Total  No. 

5564 

6057 

Total  Wt.  Lbs. 

17.5  4 

17.04 

% of  Fragments  Recovered 

98.8 

99.8 

Photo  No. 

M41489 

None 

CONFIE 

JENTIAL 

°i 

°| 

1 

i 

i 

'FIDENl 

I AL 
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AKMY-r.  A.  DOVtK,  N.  J. 

CONFIDENTIAL  ICATINNY  ARSENAL  FRAGMENTATION  TEST 

Projectile:  105mm,  PIE,  T178E4  Cast  from  Cast  Steelpeat  Recor<i  No*  6155 

„ , . Mil  - S - 2055 6 ) . l~ 

Explosive-  Filler:  TNT  Cast  Sheet  _i_  of  _i£.  - 

Type  Fuze:  M5L  PJ^ Modify d for  static  firing  Date; 

Size  of  Box:  10"  x 10"  x 20",  l/2"  Pine 

Recovery  Medium:  Sawdust  No.  4 Mesh  Soreen  & Magnetic  Separator 


PROJECTILE  NO. 


Requested  by  Mr.  P.  Sadlon 

7 

8 

Wt.  Empty  Lbs. 

18.40 

18.15 

Wt.  Loaded  Lbs. 

21.37 

20.78 

No.  0 Group  Not 

Through  a 

10  Mesh  Scre» 

n (U.  S.  Std  : 

lieve  Series) 

o to  hi  Grs.  Counted 

Wt.  Lbs. 

.21 

.21 

Number  and  Weight  of  Recovered  Fragments 

No.  i Group 

No. 

1921 

2007 

H to  2 Grs. 

Wt.  Lbs. 

.28 

.29 

No.  2 Group 
2 to  6 Grs. 

No. 

929 

1016 

Wt.  Lbs. 

.42 

.46 

No.  3 Group 
5 to  10  Grs. 

No. 

538 

542 

Wt.  Lbs. 

.54 

.56 

No.  4 Group 
10  to  26  Grs. 

No. 

632 

61  P 

Wt.  Lbs. 

1.42 

1.42 

No.  6 Group 
26  to  60  Grs. 

No. 

333 

344 

■ Wt.  Lbs. 

1.72 

1.72 

No.  6 Group 
60  to  76  Grs. 

No. 

186 

175 

Wt.  Lbs. 

1.63 

1.54 

No.  7 Group 
76  to  160  Grs. 

No. 

260 

279 

Wt.  Lbs. 

4.00 

4.18 

No.  8 Group 
160  to  760  Grs. 

No. 

199 

204 

Wt.  Lbs. 

7.26 

7.04 

No.  9 Group 
760  to  2600  Grs. 

No. 

5 

5 

Wc.  Li ds. 

.65 

.62 

No.  10  Group 
2500  and  Larger 

No. 

Wt.  Lbs. 

Total  No. 

5003 

51  84 

Total  Wt.  Lbs. 

18.13 

18.04 

% of  Fragments  Recovered 

98.5 

QQ.4 

Photo  No. 

M-41491 

None 

CONFID 

ENTIAL, 

i 

CON 
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AL 

I _ 

> r-k  •*  '**<  v 

,>  -*•  V.T-:  ■ 


AIMY-r.  A.  DOVER,  h.  i. 
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CONFIDENTIAL  • ICATINNY  ARSENAL  FRAGMENTATION  TEST 

Projectile:  105mm,  HE,  T178E1,  Cast  from  Class  30  rpegt  j^ecor(j  jjo;  6155 
Cast  Iron  (Q.Q-1-652) 

Explosive  Filler:  Comp  b Sheet  .,5  of 

Type  Fuze:  M^gPDp^°^f for  static  firing  Date: 

Size  of  Box:  10"  x 10"  x 20",  l/2"  pine 

Recovery  Medium : Sawdust  No.  4 Mesh  Sfcreen  & Magnetic  Separator 


PROJECTILE  NO. 


Requested  by  Mr.  P. 

Sadlon 

9 

10 

Wt.  Empty  Lbs. 

16.89 

17.45 

Wt.  Loaded  Lbs. 

19.37 

20.70 

Number  and  Weight  of  Recovered  Fragments 

No.  0 Group  }Jot 
o to  % Grs.  Counted 

Through  a 

[0  Mesh  Screi 

n (U.  S.  Std 

lieve  Series)' 

Wt.  Lbs. 

3.97 

2.60 

No.  1 Group 
V%  to  2 Grs. 

No. 

18372 

18540 

Wt.  Lbs. 

2.56 

2.74 

No.  2 Group 
2 to  6 Grs. 

Nc. 

5636 

6766 

Wt.  Lbs. 

2.5C 

3.04 

No.  3 Group 
5 to  10  Grs. 

No. 

2129 

2657 

Wt.  Lbs. 

2.11 

2.77 

No.  4 Group 
10  to  26  Grs. 

No. 

1090 

1325 

Wt.  Lbs. 

2.3C 

2.91 

No.  6 Group 
26  to  60  Grs. 

No. 

2 55 

333 

Wt.  Lbs. 

1.22 

1*59 

No.  6 Group 
60  to  76  Grs. 

No. 

61 

60 

Wt.  Lbs. 

.5; 

.52 

No.  7 Group 
76  to  160  Grs. 

No. 

37 

44 

Wt.  Lbs. 

.51 

...62 

No.  8 Group 
160  to  760  Grs. 

No. 

1 

10 

Wt.  Lbs. 

. 02 

-2r> 

No.  9 Group 
760  to  2600  Grs. 

No. 

Wt.  Lbs. 

No.  10  Group 
2600  and  Larger 

No. 

Wt.  Lbs. 

Total  No. 

27581 

29735 

Total  Wt.  Lbs. 

15.71 

) 

17.06 

% of  Fragments  Recovered 

93.1 

97_._9_ 

Photo  No. 

M-42034 

None 

CONFIG 

IENTIAL 

CO 
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1 

ARM*-*,  A.  DOVC A.  N.  J. 
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^ ICATINNY  ARSENAL  FRAGMENTATION  TEST 

CONFIDENTIAL 

Projectile:  105mm,  HE,  T178E2  Cast  from  Class  50  Test  Record  No:  6155 

. Cast  Iron.  (QQ-1-652) 

Explosive  Filler : C omp  B Sheet  6 of  IB 

Type  Fuze:M54  PD.  Modified  for  static  firing  Date* 

Dwg.  PX-97-287 

Size  of  Box:  10"  r.  10"  x 20",  l/2"  Pine 

Recovery  Medium:  Sawdust  No.  4 Mesh  Screen  & Magnetic  Separator 


PROJECTILE  NO. 

Requested  by  Mr . P. 

Sadlon 

11 

12 

Wt.  Empty  Lbs. 

17.71 

17.58 

Wt.  Loaded  Lbs. 

21.02 

20.56 

No.  0 Group  Not 

Through  a 

10  Mesh  Scre< 

n (U.  S.  Std 

lieve  Series) 

0 to  % Grs.Counted 

Wt.  Lbs. 

3.45 

2.56 

No.  1 Group 

No. 

L7872 

22993 

% to  2 Grs. 

Wt.  Lbs. 

2.67 

1.64 

42 

C 

No.  2 Group 

No. 

6535 

6591 

O 

6 

2 to  6 Grs. 

Wt.  Lbs. 

2.88 

3.06 

to 

aS 

£ 

No.  3 Group 

No. 

2760 

2904 

6 to  10  Grs. 

Wt.  Lbs. 

2.74 

2.94 

2 

a> 

> 

No.  4 Group 

No. 

1491 

1530 

0 

CD 

10  to  26  Grs. 

Wt.  Lbs. 

3.15 

3.68 

« 

No.  6 Group 

No. 

282 

258 

O 

•*A 

26  to  60  Grs. 

Wt.  Lbs. 

1.34 

1.24 

* 

•H 

0) 

No.  6 Group 

No. 

46 

34 

£ 

60  to  76  Grs. 

Wt.  Lbs. 

.39 

.29 

T) 

O 

No.  7 Group 

No. 

31 

28 

u 

a> 

76  to  160  Grs. 

Wt.  Lbs. 

.46 

.38 

B 

No.  8 Group 

No. 

4 

8 

55 

160  to  750  Grs. 

Wt.  Lbs. 

.10 

No.  9 Group 

No. 

760  to  2600  Grs. 

Wt.  Lbs. 

No.  10  Group 

No. 

■ 

2600  and  Larger 

Wt.  Lbs. 

Total  No. 

29021 

54346 

Total  Wt.  Lbs. 

17.18 

16.02 

% of  Fragments  Recovered 

97.0 

91.1 

Photo  No. 

M42036 

None 
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k*ur~r.  A.  DO  VI  It,  N.  J. 


CONFIDENTIAL 


iCATINNY  ARSENAL  FRAGMENTATION  TEST 


Sheet 

Date: 


of  JL3j 


Projectile:  lG5rnm  HE,  T178S3  Cast  fro.r  Class  A.  Test  Record  No:  6155 

Fal'ieaole  (QQ-1-666) 

Explosive  Filler:  ccrnp  3 Sheet 2_  of  _12j 

Type  Fuze:  M5^_ PD  Mod^ie^ for  static  firing  Date: 

Size  of  Box:  10"f  x l6"'x’20v’ , 1/2"  Pine 

Recovery  Medium:  Savidust  No.  L Mesh  Screen  & Magnetic  Separator 


PROJECTILE  NO. 


■Requested  by  Mr.  P.  Sadlon 


Wt.  Empty  Lbs. 


Wt.  Loaded  Lbs. 


18.25 


No.  0 Group 


20.08 


Through  a (10  Mesh  Screen  (U.  S.  Std 


0 to  % Grs.  Counted  Wt.  Lbs 


No.  1 Group 
% to  2 Grs. 


No.  2 Group 
2 to  5 Grs. 


No.  3 Group 
5 to  10  Grs. 


No.  4 Group 
10  to  2B  Grs. 


No.  6 Group 
26  to  60  Grs. 


No.  6 Group 
60  to  76  Grs. 


No.  7 Group 
76  to  150  Grs. 


No.  8 Group 
160  to  750  Grs. 


No.  9 Group 
750  to  2600  Grs. 


No.  10  Group 
2500  and  Larger 


Total  No. 


Total  Wt;  Lbs. 


% of  Fragments  Recovered 


Photo  No. 


CONFIDE  N T I A L 


A*MY-P.  A.  DCW£*,  M.  J. 


AHMY-r.  A.  COVER.  «.  J. 


c o .n  r 1 1>  h r i a ii 


CONFIDENTIAL 


rICATINNY  ARSENAL  FRAGMENTATION  TEST 


Projectile:  105mm,  r’E.  "117821,  cast  from  Gloss  30 

_ . . cast  iron  (Q.Q-1-652) 

Explosive  Filler:  'aratol 

Type  Fuze:  154  PD,  '..odified  for  static  firing, 

Size  of  Box:  10"  x^ldrt  , ^1/^2"  Pine 

Recovery  Medium:  Sawdust,  Lo.  4 Iv'esh  Screen  ar.d 


equested  5y  r. 


Sailor. 


Test  Record  No:  G155 

Sheet  of  12 
Date:  15  J;une  1053 

flame  tic  Seoorator 


PROJECTILE  NO. 


17 

18 

i 

Wt.  Empty  Lbs. 

17.51 

17.28 

Wt.  Loaded  Lbs. 

22.02 

22.10 

No.  0 Group 

Through  a 

10  Mesh  Sere 

Sieve  Series) 

0 to  H Grs. 

Wt.  Lbs. 

1 .07 

Number  and  Weight  of  Recovered  Fragments 

No.  1 Group 
H to  2 Grs. 

No. 

10600 

Wt.  Lbs. 

1.56 

1.33 

No.  2 Group  1 

2 to  5 Grs. 

No. 

Wt.  Lbs. 

No.  3 Group 
B to  10  Grs. 

No. 

2486 

MB 

Wt.  Lbs. 

2.52 

2.37 

No.  4 Group 
10  to  2B  Grs. 

No. 

1393 

Wt.  Lbs. 

IBBSiS 

No.  6 Group 
25  to  50  Grs. 

No. 

430 

618 

Wt.  Lbs. 

2.08 

2.95 

No.  6 Group 
50  to  75  Grs. 

No. 

115 

81 

Wt  Lbs. 

■RIR 

.68. 

No.  7 Group 
75  to  150  Grs. 

No. 

67 

55 

Wt.  Lbs. 

-7,q 

No.  8 G:  oup 
150  to  760  Grs. 

No. 

12 

17 

Wt  Lbs. 

mmm 

.55 

No.  9 Group 
750  to  2500  Grs. 

No. 

Wt  Lbs. 

No.  10  Group 
2500  and  Larger 

No. 

Wt.  Lbs. 

Total  No. 

Bliss 

mm 

Total  Wt.  Lbs. 

mm 

% of  Fragments  Recovered 

1 

96.1 

S4.6 

Photo  No. 

SiBIBi 

1111158 

CONFID 

ENTIAL 

C 
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1 

A SI  lit  t*.  A.  )<»VEIt,  N.  J. 


C0NP1  n n N t r A L 

CONFIDENTIAL  XATINNY  AftSENAE  f &AGML. . TATION  TEST 


Projectile:  IOSitdh,  5.  T173.1.2,  Oast  1 ro. 

Cart  Ir*rn  (Q.Q-1-G52) 

Explosive  Filler:  ^aratol 


Class50 


Test  Record  No : 


6155 


Sheet . 


10 


7 of 


12 


Type  Fuze:  1^54.  for  static  firing  Date- 

Size  of  Box:  1$*  x 10”  x 20n,  l/2"  Pine 

Recovery  Medium:  Sevidust,  No.  U Mesh  Screen  & Magnetic  Separator 


Requested  by  Mr.  P. 

Sadlon 

PROJECTILE  NO. 

19 

20 

Wt.  Empty  Lbs. 

17.58 

17.43 

Wt.  Loaded  Lbs. 

22.4] 

22 . 41 

No.  0 Grou{ 

Through  a 

10  Mesh  Sere 

en  (U.  S.  Std 

Sieve  Series) 

0 to  Vi  Grs. 

Wt.  Lbs. 

1 .31 

1.15 

Number  and  Weight  of  Recovered  Fragments 

No.  1 Group 

No. 

9845 

8202 

Vi  to  2 Gra. 

Wt.  Lba. 

1.45 

1.24 

No.  2 Group 
2 to  6 Gra. 

No. 

3755 

3324 

Wt.  Lba. 

1.80 

1.50 

No.  3 Group 
B to  10  Gra. 

No. 

1977 

2215 

Wt  Lba. 

2.03 

2.20 

No.  4 Group 
10  to  25  Gra. 

No. 

1912 

1871 

Wt  Lba. 

4.37 

4.26 

No.  B Group 
2B  to  BO  Gra. 

No. 

740 

806 

■ Wt  Lba. 

3.65 

3.42 

No.  6 Group 
BO  to  7B  Gra. 

No. 

152 

175 

Wt  Lba. 

1.31 

1.49 

No.  7 Group 
7B  to  160  Gra. 

No. 

58 

99 

Wt.  Lba. 

.87 

1.34 

No.  8 Group 
160  to  760  Gra. 

No. 

18 

20 

Wt.  Lbs. 

.73 

.81 

No.  9 Group 
760  to  2500  Gra. 

No. 

Wt.  Lba. 

No.  10  Group 
2600  and  Larger 

No. 

Wt.  Lbs. 

Total  No. 

18457 

16712 

Total  Wt.  Lbs. 

17.52 

17.41 

% of  Fragments  Recovered 

99.6 

Photo  No. 

. ■ •-> 

M-42867 

M-42868 

CONRD 

ENTIAL 

1 

CO 
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l 

ARttr-p.  a.  .-over.  n.  j. 
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CONFIDENTIAL  FlCATlNNY  ARSENAL  FRAGMENTATION  TEST 


Projectile:  105mm,  HE,  rr17825,  ^ast  i ros:  Class  A Test  Record  No:  0155 

Explosive  Filler  :ea  ^ 6 ^ “ ° Sheet  _±JL  of -12_ 

"aratol 

Type  Fuze:  fof  static  firing  Date:  15  June  53 

Size  of  Box:  10"  x 10"  x 20",  l/2"  Pine 

Recovery  Medium:  Sawdust,  No.  h Mosh  Screen  & Magnetic  Separator 

PROJECTILE  NO. 

Requested  by  Mr.  P.  Sadlon  ” 00  I j 

21  22 


Wt.  Empty  Lbs. 

17.  52 

Wt.  Loaded  Lbs. 

22.32 

17.56 


22.31 


0 to  % Grs.  Wt.  Lbs. 


No.  1 Group  No. 

% to  2 Grs.  Wt.  Lbs. 


No.  2 Group  No. 

2 to  6 Grs.  Wt.  Lbs. 


No.  3 Group  No. 

6 to  10  Grs.  Wt.  Lbs. 


No.  4 Group  No. 

10  to  25  Grs.  Wt.  Lbs. 


No.  6 Group  No. 

26  to  50  Grs.  Wt  Lbs. 


No.  6 Group  No. 

50  to  76  Grs.  Wt  Lbs. 


No.  7 Group  No. 

76  to  160  Grs.  Wt.  Lbs. 


No.  8 Group  No. 

160  to  750  Grs.  Wt.  Lbs. 


No.  9 Group  No. 

760  to  2500  Grs.  Wt.  Lbs. 


No.  10  Group  No. 

2600  and  Larger  Wt.  Lbs. 


Total  No. 


Total  Wt.  Lbs. 


% of  Fragments  Recovered 


Photo  No. 


-42862 


-42870 


TTTT7 


CONFIDENTIAL 


AXtfY'P.  A.  DOVER,  N.  J.  S-S-SS  I 000 


CONFIDENTIAL 


CONFIDENTIAL  CATINNY  ARSENAL  FRAGMI  TATION  TEST 


Projectile:  105mm,  HE,  T178S4, 
( Mil -S- 20556) 
Explosive  Filler:  Baratol 


ast  from  Cast  Stee^est  Record  No: 

Sheet  of  JjL 

Date : 


6151 


Type  Fuze:  M54gPD  Mpi.i^e^g^or  static  firing 
Size  of  Box:  10”  x *10”  x 20”  Pine 

Recovery  Medium:  Sawdust,  No.  4 Mesh  Screen  & Magnetic  Separator 


Requested  Mr.  P. 

PROJECTILE  NO. 

Sadion 

23 

24 

Wt.  Empty  Lbs. 

13,46 

18.11 

Wt.  Loaded  Lbs. 

23.03 

22.70 

Number  and  Weight  of  Recovered  Fragments 

No.  0 Group 
0 to  % Grs. 

Through  a 

10  Mesh  Sere 

en  ( U.  S.  Std 

Sieve  Series) 

Wt.  Lbs. 

.18 

.19 

No.  1 Group 
H to  2 Grs. 

No. 

1151 

1217 

Wt.  Lbs. 

.18 

No.  2 Group 
2 to  6 Grs. 

No. 

551 

624 

Wt.  Lbs. 

.25 

.29 

No.  3 Group 
6 to  10  Grs. 

No. 

365 

584 

Wt.  Lbs. 

.37 

.40 

No.  4 Group  ! 

10  to  2B  Grs. 

No. 

445 

39.9 

Wt.  Lbs. 

1.02 

o o 

No.  B Group 
2B  to  BO  Grs. 

No. 

221 

214 

. Wt.  Lbs. 

1.10 

1.05 

No.  6 Group 
60  to  7B  Grs. 

No. 

105  • 

108 

Wt.  Lbs. 

.90 

.96 

No.  7 Group 
76  to  160  Grs. 

No. 

153 

132 

Wt.  Lbs. 

2.46 

2.07 

No.  8 Group 
1B0  to  7B0  Grs. 

No. 

219 

226 

Wt.  Lbs. 

10.01 

10.17 

No.  9 Group 
760  to  2500  Grs. 

No. 

16 

13 

Wt.  Lbs. 

2.00 

1.86 

No.  10  Group 
2500  and  Larger 

No. 

Wt.  Lbs. 

Total  No. 

3231 

3317 

Total  Wt.  Lbs. 

18.44 

18.09 

% of  Fragments  Recovered 

m 

s 

Photo  No. 

I/- 42371 

H- 4 2 87 2 
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ibbbbbbbbbbi 
■■■■■■■■■■■I 

BBBBBBBBBBBBBBB^^M 
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■r'  ''«■■■■■■  ■■■■■■■■■■  ■■■■■■■■■■■■■■■■■■■■■■■  m 

imaaiimmmuiKiaHMmmiHimiiimaiimmi 

BBhBBBBBBBaB5BBB5aBBBBBB  IBBBBBBBBBBBBIBBBBBBBBI  ' ■-< 

^^^^^HBBBBBBBBBBaaBBBBBBBBBBaflBBBBflBBBBBflBBaBBBBBBfiBBBBBBBBBBfl 
■iIBBBBBflBBIBBBIBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBflBBBB 
IflBBBBBBBBBUBBBBBBBBBBBBBBBBBBBBBBBBBBBEBBBBBBBBBBBBBBBBBBB 
4BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI 
■flBBBBBBflflBBBBBBIBBBBBBflBBBBBBBBBBBBBBBBBBBBBBBBBUBBBBBBfl 

KH*BBBBBBBBflBBBBBBBBBBI/BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
■^■BBBBBBBBBBBBBBBBBBriBBflBBflBBBBBBBI 

■ BBBBBBBBBBBBBBBBBBB IBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
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Imu'wmMmmmmmmmmmmmmmmK  ibbbbbbbbbbbbbbbbbbbbbbbhibbbbbbbbbb 
BBvBBBBBBBBBBBBBBBBriBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
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|BBBBBBBBBBBBflBl 

bbbbbbbbbbbbbbbI 


bbbbbbbbbbbbbbbbI 

BBBBBBBBaaaBBBBal 
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IB~l'BflBBflBBBBBBBBBB 1BBBBBBBBBBBBBBBBBBBBI 
|BB< JBBBBBBBBBBBBBB  BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI 


BBHBBBBBBBBBBBBBriflMHI 
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BUI 


IBBBBI 

IBBBBI 


IM 


■bbbbbbbbbbbBbbbbbbbbbbbbbbbbbbbbbbbbbbbbbi 

■bbbbbbbbbbbbbbbbbbbbBbbbbbbbbbbbbbbbbbbbbi 

MBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBaBiaBI 


aril 


IBBBBBBBBBBBBBBPBBBBBBBBBBBBBBBBBBBBBBB 
■BBflBBBBBBflflBBB^BBBFflBflBBBBBBBBBflBBBBBB 
iBMBBBfJBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBIBBBr.B^r.^aBBBBBi— BBBBBBBBBBB 


l—ro— —B— ■■FiBfF.wgaaBBBBMBBBBI 


IBBBBI 

IBBBBI 


122221 


BHrflBMggBmnMHBBUraflUMf.arjiUBBJBUB.-^JIlBBMflBBBBBBBBaBBBBBBaBBBBB 
BmUBBBBBBBBBBBBBBBBBBBBBaBaBBl'TJA'JBrBB''n'r*a'/BBBBBBBBBBBBBBBBBBaBBBBBBB 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBJWMUBBBBBBBBBfcr JBBBBBBBBBBBBBBBBBBBBBBBBB 
BBrBBBBBBBBBBBBBBBBBBBBBBBBBBBrB9pBBBBBBBBrMBBBBBCBrbJBBBBBB J^fB jBBBBBB 
BriBBBBBBBBBBBBBBBBBBBBJBBBBBB  \ U V *9 M'i  AUT.*  A CB  •* : BBBf.r  4 JF.BBBBI--' 

^BaBBBBBBBBBBBBBBBaBaSBBBBBBBBaiB>BBBBIBBBBBBBBBaBBBBaBBBaB— B— BBBBB 

I- ■BBBBBBBBBBBBBBBBBBBBBBBBiiBBBUBBBBBBBBBBBBBBBBBBBBBBBiBBi 
liniaBBBBBflBBBBBBBBBBBBBBBBBBBiBBBaBBBBBBBBBaBBBBBBBBBBKflElBBI 
IBJBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI  ■ ■>  ■ :«  ■ > : i*  • . , 

anBBBaBBBBflBBBflBBBBBBr^BflflBHB.ViBHMHHHlIllgHHgMgg 
|f/BBBBBBBBBBBBBBBBBBBBB^7.,-/,^BM1.|t 

liHiMiiaaa 


Rl 

: 

aOTMMOTnHHPHPHWWPMVH 

■■HHHHiaiuuuiiiuiuBiriiiiiaagiiBiiiianiiii 


fBBvBBBBBBBBBBBBBBBBBBBBBFJBBBBBBBBBBBBBBBflBBBBai 
BIOBaiaaiaiBfllflBlBIBBBBI IBBBBBBBBI  > <■  • 

iBB^BBBBBflBflBflflBBBBIBflBBBaBBfllBBBBBBBflBBBIBBBBBBBflflBBBfll 
■■■■■■■■■■■flBfllllllBBBlfill  «■  * ' ' * < * 

■BIBBriBBBBnUIBIBBBfllBlIBBBIflflBBIlBlII 
|BCv'  ■■■■■■■■■■■■■■■■■■■■ aBBBBBBBBBflflBBBBBBBBBIBBBBBBBBBilfl 
|Bv ^BBBBBBBBBBBBBBBBBPBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBi 
M||HBBBBBBBBBflBBBBflBrBBBBflli  * ,M  u ;:(•  a >*  a U a,  n Q £ a * £ S,  w vi  oii  ,ti  M ■%  S"  a ft!  £i  6s  ti  y 

;:>IBBBBBBBBBBBBBBBrJBBBBBaBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBIiSi.#'Sr'r> 
KbBBBBBBBBBBBBBBB IBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBil 
B-^BBBBBBBBBBBBBBlBUBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB^M 
■BBBBBiiBBBBBBBBBBBBBBBBBBiiBBBBBHBaBHBBflBBBjm 


ICBBBBBBBBBBBBBI 


irji 


IBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBaBBBBBl 

ibbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbBbbbbbbbbbbbbbbI 
■■■■■■■■■■■■■HflBBBflnBflBflBfllflBBfl 

■flflBBBBBBBBBflaBflBflfl 


m 


HMWWW^^WBBBBBBgBBBBBBBBBBBBI 
■BBBBBBBBBBBBViBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI 


IBBFiflBBBBflBBBBBBBBBBBBBBBBBBBBBBBBBBHBBIBIBBBBBBBBBBBBBBBBBBBB 
IBB'iBBBBBBBBBBBBBBaBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBPBBBBBB 
IBBflBBBBBBBBBBBBBBflBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
iBrjBBBBBBBBBBBBBBBBBPBBflBflBBBBBBSBBBBaBBBBBBBBBBBBBBBBBaBaBBBa 
IBIBMBflBIBIflBIBHBBfiBBBBBBIIIBflBBBBBBIIHBliHUHBBBBBBIBBBI 
IMBBBBBBBBBBBBBBBBIBBBBBBBBBiBBBBIBBBBBBBBBBBBBBiBBBBBBBBBBI  ■ 
IfiiBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBIBBBBBBBBBBBBBHBBBBBBBBBBIB 
IHHHUHi'iBBBBBBBBBBBBflBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBiBBBBBBBBBBBBB 
vlBVBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBfl 
BBBBaaBBfiflBBBBBBBaBBBBBaBBBBBBBBBBBaBBBBBBBBaBBfliBBBaBBiBBBBBBBfil  ~ « 
■BBBBBBBaBBBBMBIBBBBHBBIBflflBBBBBBBBlBBBBIBBiBaBBBBBBBBBBBBBBBBHBMI 


|iBBar4BaBBBBBBBBBBBBBBBBBBBBBBB'ir.V  >^/-i^By>^'JPB  / f.  'j  09*  J*99' Jfir/'.-/: Jl'iPBBBBB 

liaiBiBBaflflaBBaaaBBaBBaBBBBBaaBBaaaaaaBaaBuaaapaBBacBBBacaaaaaaaabaBBBB 

IVBBBBBBBBBBBBBBBBBBBBBBBBBBr  JBBBBBF'PBBBBBr*  JBBBBP'^TBB^&BBBBBriBBBBBB 

irjaBBBBaaaBaaBBBBBBBBBaaaBaB  «r.  ^ i'aaa  a',  v ' aa«r  Mwa^i^BBaa:  iCii>ar.r.y  'jbi' 

■'JBBBflBBBBBBflBBBBBBBBBBBBBBBrBBBBBBBBBBBaBBBBBflBBBBBBBBBflBBBBBBBBaBB 
flaBIBaBBflBBBBflBBaBBBBBBHBflaBB.iVj|BlflVir.7nJB&BBBBBBBBBBBaBBBBBaBBaflBBB 
■BV.BBBBBBBBBBBBBBBBBBBBBBBBBBB  Ivr^p'JBBBBBBBBBBBBBBBBBBBBBBBflBaa 

BBriBBBBBBBBBBBBBBBBBBBBBBBBBBB JBBaBBaBBBBbBBBBBBBBBBaaBBBBBBBBBBBBBBBB 
BaiBaaBIBBBBBBBflBBiBBBBBBBaBBBr/«NMHHHMMMBHMHBMHH| 

■ IBBBBBIflfllBBIBBBflBBBBBBBBflBBMFf. 

■ riBaJBBBBBIBBBBIBBBBBBBBBaBB 

SiShiiSiiSiiS £ ~ 
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■gBBBBBaBBBBBBBrOV>r'y~BrJi'  r«JBBBflBBBBBBBBBBBBBBBBBI 
iflBBBBBBBBBPBBBBaftBBaBBBMBBBBBBBBBBBBBBBBBBBBBBBI 


afiBBBBBBBBBBBBBBBBBBBBBBBBBl 
iBBBBBBBBBBBBBBBBBBBBflBBBBl 
BBBBBaBBBBBBBBBBBBBBBBaaBBl 


o / 


7 3 3 


AVERAGE  TOTAL  NUMBER  OF  FRAGMENTS  OCCURING  ABOVE  10  GRAINS  X 10 


<•  n v » i \:y  ••  ? /.  i, 


1/2  TO  2 GRAINS 


ORDNANCE  CORPS  PICATINNY  ARSENAL 
SHELL, HE,  10JMK.T178E1  CLASS  30  CAST  IRON 
TNT  LOADED  QQ-I-652 

KFGD.  BY  LEHIGH  FOUNDRIES, INC.  EASTON, PA 
SHELL  NO.  1 MARCH  195L  M-I.H85 
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0 TO  l/Z  GRAINS 


ORDNANCE  CORPS  PICATINNY  ARSENAL 

SHELL, HF-,105MM,n78F2  CLASS  50  CAST  IRON 
TNT  LOADED  QQ-I-652 
KFCD.BY  LEHIGH  FOUNDRIES, INC. EASTON, PA 
SHELL  NO  3 MARCH  195L  M-LH87 
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shell  •;.• 


I/?  TO  ? GRAINS 


0 TO  1/2  GRAINS 


ORDNANCE  CORPS 
SHELL, HE, 105KM, T17«E3 
TNT* LOADED  QQ-I-666 


PICATINNY  ARSENAL 
CLASS  A MALLEABLE  IRON 
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1/2  TO  2 GRAINS 


0 TO  1/2  GRAINS 


ORDNANCE  CORPS  PICATINNT  ARSENAL 

SHELL, HE, 105WA, TI76E4  CAST  STEEL 

TNT  LOADED  KIL-S-20556 
MEGD.BT  LEHIGH  FOUNDRIES, INC. EASTON, PA 
SHELL  NO.  7 DECEMBER  1953  M-L1491 
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0 TO  l/i  GRAINS 


ORDNANCE  CORPS  PICATINNY  ARSENAL 

SHELL, HE,  105MNI.T17SF.1  CLASS  30  CAST  IRON 

CCKP.B  LOADED  QQ-I-652 
KPGD.  BY  LEHIGH  FOUNDRIES, INC. EASTON, PA 
SHELL  NO.  9 DECEMBER  1953  K-A203V 


CONFIDENT!  A T> 


■efia. 


. >(}(.%  J»wr  r " "F  ,u»  - 


f n v r J T)  F,  t r \ l 


! 


0RAIN9 

♦ * 


75  to  150 

J « 


» M | • M M « 

GRAINS 

I • * I * • t 9 » t 

i f S 8 ^ t f I ! 


^ e I | till  • « I 4 • l v 55"  I J I ! 

SO  TO  7 S 9SAINS 

;#HII  | M*  I • *M  * I V*  M * * * * » M * I M I M M > • » I » * i * • • » » « %•  • * • f « 

»S*»*  V«  * •«!!•*/  »M  » /AVj  **#<  ^*  * ^ 

» m i i t ! ‘ • m • i • i t r j n i n i • > h i t i i n t i i t i * < > t m > 1 1 i I i l • u ! 

1 3 TO  9 0 MAINS 


!\o:/£NTed 
GHF  L 
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ORDNANCE  CORPS  PICATINNT  ARSENAL 

SHELL,  HE,105!«,T17SE2  CLASS  50  CAST  IRON 
COMP.B  LOADED  QC-I-652 
KFGD.BY  LEHIGH  FOUNDRIES, INC. EASTON", FA 
SHELL  NO.  11  MARCH  1954  M-A2036 
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CRDNANCE  CORPS  PICA  TINNY  ARSENAL 

SHELL, HE,  105MM.T178E3  CLASS  A MALLEABLE  IRON 

COKP.  B LOADED  QQ-I-666 

KFGD.  BY  LEHIGH  FOUNDRIES,  INC.  EASTOk,  PA 

SHELL  NO.  13  MARCH  195L  M-i,233« 
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0 10  1/2  GRAINS 


ORDNANCE  CORPS  PICATIKNY  ARSENAL 

SHELL,HE,105MM,T178E4  CAST  STEEL 

C0KP.B  LOADED  MIL-S-20556 
MFGD.BY  LEHIGH  FOUNDRIES, INC. EASTON, PA 
SHELL  NO.  15  MARCH  195A  K-L20L0 


v-  s w \ 1)  \"T  rr  X t;u 


5Q.--SCK.  -. 


&f4' 


L 


UNFRAGMENTED 

SHELL 


'A'oc- 


a ' r 


f-  : T)  K n't  f fj 


% 

9 


> • f 
it* 


9 

• A 


I • 


♦ 

WAINS 


• « 


ISO  TO  78  0 

ft  M M f I M • t 

4 • « • * 

e I # 4 II  mm  #4 

78  TO  180  V VNI 


JMMpI*1*! 
< I I « » « i I » I I 


i 

i 

* 


* * * */tV  « \ *r * * % * 1 • % * * »**'1  « ♦ » \\ 0 } p * V • A 4 


« II 


I Ul  I I !'•  «l  M 


Hi  iiM« 

80  TO  78  8NAIN8 


Mill  • M I ► • ^ < il 


1 * t_*V ’•' • o*«  *V;* 'V-  VvO* / '.•••  - vLV,V  ‘ ‘**”*  ,*  **  ***C • tV-\L‘*v^-*,V/v'.*^Vvlv «•*.  .•  V.‘ * • iV  • •’ ’j ! 

:;V.i 2:  • V**;  •*.*.  V* •V*vj*r »•  i»t L'l'.v.’W •i*vV *•  I • • 

, |.0 ■ : '/v.'/. i j '•  '•  •*;*;*»’; V • *1* ' , * * ''  * .**'*' ’ ^ | •' * • • • ,»" ;",y^ .V; ‘ j *V ***“*^ •*]- V f " ^^1*"^** *^>*"**,^J ^ ^ *^**^T*** / 1 


VZ  TD  2 GRAINS 


0 TO  1/2  GNAWS 


ORDNANCE  CORPS  PICATINNT  ARSENAL 

SHELL. HE.  105MM.T178E1  CLASS  30  CAST  IHON 
70/30  BARATOL  LOADED  QQ-I-652 
MFGD.  BY  LEHIOH  FOUNDRIES, INC.  EASTON, PA 
SHELL  NO. 17  NOVEMBER, 1953  H-42865 
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ORDNANCE  CORPS 


PICATINNY  ARSENAL 


SHELL, HE, 105MM.T17PE2  CLASS  50  CAST  IRON 
70/30  BARATOL  LOADED  CC-I-652 
KFGD  BY  LEHICK  FOUNDRIES, INC. EASTON, PA 
SHELL  NO.  19  NOVIHBER,1953  M-L2S67 
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OhDNANCE  CORPS  PICATINNY  ARSENAL 

SHELL, HE, 105MM,T178E3  CLASS  A MALLEABLE  IRON 
70/30  BARATOL  LOADED  QO-I-666 
MPGD.  BY  LttUGH  FOUNDRIES, INC,  EASTON, PA 
SHELL  NO. 21  OCTOBER, 1953  M-42869 
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ORDNANCE  CORPS  PI CAT! NOT  ARSENAL 
SHELL,HE,105W'.T178Ei»  CAST  STEEL 
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HFCD.  BT  LEHIGH  FOUNDRIES  INC., 
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